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What does a higher Ka indicate about drug concentrations? 


Select one: 


A slower and lower peak % 
A slower and higher peak * 


A faster and v 
higher peak Rose Wang (ID:113212) this answer is correct. A higher K, allows for faster 


absorption, resulting in a higher and faster peak. 


A faster and lower peak X 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To identify the impact of a higher Ka on drug concentrations. 
BACKGROUND: 


Drug absorption measures how fast and efficiently a drug can enter systemic circulation. Drug absorption is 
affected by the size, pH, concentration gradients, and route of administration. There are three primary 
categories of absorption: diffusion, facilitated diffusion, and active transport. Diffusion is the passive 
movement of drugs along their concentration gradient. The diffusion of a drug is faster if it is unionized and 
hydrophobic. Facilitated diffusion relies on protein channels or carriers and has a much higher absorption 
rate compared to passive diffusion. Active transport requires ATP to transport drugs and is mainly seen in 
drug export 


The absorption rate constant is the proportionality constant that relates to the rate of the drug absorbed into 
the body. Zero-order absorption occurs when the absorption process is saturated or when control release 
devices are used, Zero-order absorption is constant and independent of dose. First-order absorption is 
common for most drugs and is dependent on the dose given. The K, value commonly has s“! units and the 
higher the K, value, the faster the absorption. The K affects both the timing and the intensity of the drug 
concentration peaks, with larger Ka values resulting in a higher and faster drug concentration peak. 


RATIONALE: 

Correct Answer: 

(Option #3): A higher Ka allows for faster absorption, resulting in a higher and faster peak. 
Incorrect Answers: 


(Option #1): A higher Ka allows for faster absorption, not slower absorption. 
(Option #2, 4): A higher Ka allows for faster absorption. Combine that with the effect of elimination to find 
the answer. 


TAKEAWAY/KEY POINTS: 
The higher the Ką the faster the absorption. This results in a higher and faster drug concentration peak, 
REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: A faster and higher peak 


A drug with a very high K, is likely to be which of the following? 


Select one: 
Ineffective due to the faster elimination * 


Toxic due tothe Y 


Taster alone Rose Wang (ID:113212) this answer is correct. A higher Ka would mean a 


higher peak due to faster absorption and thus potential toxicity. 


Long lasting due to the slower elimination ¥ 


Slow acting due to the slower absorption * 


Mares for thie submissions 1.0/1 0. 
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TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the impact of a higher Ka on drug concentrations. 
BACKGROUND: 


The absorption rate constant is the proportionality constant that relates to the rate of the drug absorbed into 
the body. Zero-order absorption occurs when the absorption process is saturated or when control release 
devices are used. Zero-order absorption is constant and independent upon dose. First-order absorption is 
common for most drugs and is dependent on the dose is given. The Ks value commonly has s units and the 
higher the K, value, the faster the absorption. The K affects both the timing and the intensity of the drug 
concentration peaks, with larger K, values resulting in a higher and faster drug concentration peak. 


RATIONALE: 

Correct Answer: 

(Option #2): A higher Ka would mean a higher peak due to faster absorption and thus potential toxicity. 
Incorrect Answers: 


(Option #1): A higher Ka denotes faster absorption, not elimination. This would also mean that it wouldn't 
be ineffective, but rather have a high peak concentration. 

(Option #3): A higher Ka denotes faster absorption, not elimination. 

(Option #4): A higher Ka denotes faster absorption and thus would be fast-acting. 


TAKEAWAY/KEY POINTS: 


The higher the Ka the faster the absorption. This may result in toxicity if the concentration is high enough to 
exceed the minimum toxic concentration. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Toxic due to the faster absorption 


Which of these properties is NOT essential in determining the rate of diffusion according to Fick's Law? 


Select one: 


Permeability % 


Concentration X x 
Ouk Rose Wang (ID:113212) this answer is incorrect. The concentration gradient is 


very important in determining the rate of diffusion which is (C2-C1). 
Concentration inside X% 
ATP gradient for transporters Y 


Marks for this submission: 0.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify Fick's Law in the rate of diffusion across a membrane. 

BACKGROUND: 

Fick's Law is defined as the area of the membrane, multiplied by the concentration difference divided by the 


thickness of the membrane. The formula is Rate of dif fusion = si 


Where C1-C2 is the difference in concentration, P is the permeability coefficient, and T is the membrane 
thickness. 


RATIONALE: 
Correct Answer: 


(Option #4): ATP stores may be important in active transport, but passive diffusion does not require any 
excess energy. 


Incorrect Answers: 


(Option #1): Permeability is an important part of determining the rate of diffusion which is P. 

(Option #2, 3): The concentration gradient is very important in determining the rate of diffusion which is 
(C2-C1). 

TAKEAWAY/KEY POINTS: 


Fick's Law represents the relationship between the membrane properties and the rate of diffusion across a 
membrane. The equation does not incorporate the energy or ATP required for active transport. 


REFERENCE: 


[1] Stoelting, R.K, "Pharmacokinetics and Pharmacodynamics of Injected and Inhaled Drugs", in 
Pharmacology and Physiology in Anesthetic Practice, Lippincott-Raven Publishers, 1-17. 


The correct answer is: ATP gradient for transporters 


What is the most common rate-limiting step of oral absorption? 


Select one: 


Hag question 


Question 5 


Ip: 3738 
Correct 
Pr 
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Gastric Y. 


emptying Rose Wang (ID:113212) this answer is correct. The time it takes for the stomach to 


release its contents to the intestines is the most common rate-limiting step. 
Acid breakdown * 
Intestinal absorption ® 


Liver metabolism % 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify rate-limiting steps in medication absorption. 
BACKGROUND: 


Absorption of medications when given orally, may be altered by certain physiological factors. Differences in 
the pH levels in the gastrointestinal tract increase or decrease the absorption of medications based on the 
chemical structure. The surface area of the lumen also plays a role in absorption as the increased surface area 
increases absorption and vice versa. Increased blood perfusion to areas where medications are absorbed 
increases plasma levels of medications after absorption. 

The stomach is the main site for the dissolution of medications and possesses minimal absorption 
capabilities. The small intestine has the largest surface area for medication absorption and its' membranes 
have greater medication permeability than the stomach or large intestine. As most medications have their 
highest absorptive capacity in the small intestine, the stomach and the gastric emptying time is the rate- 
limiting step for medication absorption, A fuller stomach (especially with a high-fat content) has a slower 
gastric emptying time compared to an empty stomach. 


RATIONALE: 
Correct Answer: 


(Option #1): The time it takes for the stomach to release its contents to the intestines is the most common 
rate-limiting step. 


Incorrect Answers: 


(Option #2): While acid breakdown lowers the amount of usable medication, it doesn’t affect medication 
absorption as much as gastric emptying. 

(Option #3): Intestinal absorption is a relatively fast process and is not a rate-limiting step. 

(Option #4): While liver metabolism does reduce drug availability, it occurs after absorption and is thus nota 
rate-limiting step. 


TAKEAWAY/KEY POINTS: 


Gastric emptying time is the rate-limiting step in medication absorption. 


REFERENCE: 
[1] Le, J. Drug Absorption. http://www.msdmanuals.com/professional/clinical- 
pharmacology/pharmacokinetics/drug-absorption#v1 108962. 


The correct answer is: Gastric emptying 


Which of these modified drug forms are commonly found in acetylsalicylic acid and acetaminophen? 


Select one: 
Extended-release drugs X 
Rapid dispersion drugs % 
Target release drugs X 


Delayed. ¥ 
paca Rose Wang (ID:113212) this answer is correct. Delayed-release drugs prevent the 
drugs release of the drugs till they have reached the intestines, prompting less acidic 


breakdown and thus better bioavailability. 


Marts for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the slow-release mechanisms of oral medications. 

BACKGROUND: 

There are a few types of modified-release drug formulations that alter the time or the rate of dissolution. 


An extended release is a dosage form that allows for at least a two-fold reduction in dosage frequency 
compared to an immediate release. 


Sustained release is any delivery system that releases the medication over an extended period of time but 
not necessarily at a pre-determined rate. Controlled-release dosage forms include any delivery system that 
has a pre-determined rate of medication release. 


Delayed-release dosage forms have a coating that is degraded by the stomach's low pH level and then 
releases medications in the small intestine. These are common medication formulations for NSAIDs and 
analgesics such as acetaminophen. 


Question 6 
10:3739 


Corect 


Send Feedback 


Targeted delivery is a drug delivery system where the medication is absorbed in the site of action. Targeted- 
release systems have extended-release mechanism characteristics as well. 


Rapid dispersion systems include sublingual tablets or buccal sprays in which medication is absorbed in the 
mucosa for a rapid effect. 


RATIONALE: 
Correct Answer: 


(Option #4): Delayed-release drugs prevent the release of the drugs till they have reached the intestines, 
prompting less acidic breakdown and thus better bioavailability. 


Incorrect Answers: 


(Option #1): Extended-release drugs release their products over long periods of time. While present in some 
forms of long-acting NSAIDs, they are not the most common form of drug modification for acetylsalicylic 
acid and acetaminophen. 

(Option #2): Rapid dispersion tablets are designed to dissolve and be absorbed in the mouth. Since NSAIDs 
are best absorbed in the intestines, this is not a common form of acetylsalicylic acid or the analgesic 
acetaminophen. 

(Option #3): Target-release drugs hold on to their payload until they reach the target tissue. Since NSAIDs 
are used for general relief from pain, target-released drugs are not common in the case of acetylsalicylic acid. 


TAKEAWAY/KEY POINTS: 


Delayed-release medications have a coating that is broken down by stomach acidity and protects the 
dissolution of medication until the small intestine where greater absorption occurs. 


REFERENCE: 


[1] Tirupa A, Hindu A. Formualation and Evaluation of Propanolol Extended Release Tablet. Pharmanest. 
3090(2231).ISSN 0976. 


The correct answer is: Delayed release drugs 


What would be the volume of distribution and half-life for the drug with clearance of 11.4 L/h and Kg = 
0.289 h1? 


Select one: 
3945 L, 2.40. 04 


fens Rose Wang (ID: 113212) this answer is correct. The calculated V, is 39.45 L 
and ty is 2.40 hours. 


4530 L,3.20 hours % 
3.45 L, 27.34 hours X 
5.40 L, 2.80 hours %8 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To determine the volume of distribution and half-life for the drug. 
BACKGROUND: 

The following equation can be used to determine the volume of distribution: 
Vd = CI / Kel 

Where, 

Vd =volume of distribution (L) 

CI = clearance (L/h) 

Kel = elimination rate constant (h-1) 

Then, the half-life can be determined by the following equation: 
tiz = 0.693 * Vd / CI 

SOLUTION: 

Step 1: Determine the volume of distribution. 

Vd= Cl\ Kel 

Vd= 11.4 L/h \ 0.289 h-1 

Vd = 39.45 L 

Step 1: Determine the half-life. 

t1/2= 0.693 x 3945 L\ 11.4 L/h 

t1/2= 2398 hours 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: Volume of distribution 39.45 L and half-life 2.40 hours 
RATIONALE: 


Correct Answer: 


Question 7 
1D: 3740 


Corect 


(Option #1): The calculated Vd is 39.45 L and t1/2 is 240 hours. 


Incorrect Answers: 

(Option #2): The calculated Vd and t1/2 are not 45.30 L and 3.20 hours, respectively. 
(Option #3): The calculated Vd and t1/2 are not 3.45 L and 27.34 hours, respectively. 
(Option #4): The calculated Vd and t1/2 are not 5.40 L and 2.80 hours, respectively. 
TAKEAWAY/KEY POINTS: 


The volume of distribution and half-life can be calculated by the following equation: Vd = Cl/Kel and t1/2 = 
0.693 * Vd / Cl 


REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.) Philadelphia: Wolters Kluwer. 


The correct answer is: 39.45 L, 2.40 hours 


If a man weighing 70 kg needed to take Drug X with a Vg of 0.2 L/Kg, with a targeted Cp of 5 mg/L, what is 
the dosage needed to be given to the man, assuming 100% absorption? 


Select one: 
50mg * 
60mg * 


7omg ¥ 
5 Rose Wang (ID:113212) this answer is correct. The calculated dose is 70 mg. 


80mg * 


Marts for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To determine the dosage of the drug. 

BACKGROUND: 

The following equation can be used to determine the dosage of the drug from plasma concentration and volume of distribution 
Dosage = V; x C, x mass 

Where, 

Dosage = dose of the drug (mg) 

Va = volume of distribution (L) 

SOLUTION: 

Step 1: Identify the given values. 

Mass = 70 kg 

Va = 0.230, 

Cp = 572 

Step 2: Dosage is in mg, so use unit analysis to solve for the dosage required assuming 100% absorption. 
Dosage = Va x Cp x mass 

Dosage = oi x57! x 10 kg 


Dosage = 70 mg 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 70 mg is the dosage required, assuming 100% absorption. 

RATIONALE: 

Correct Answer. 

(Option #3): The calculated dose is 70 mg. 

Incorrect Answers: 

(Option #1): The calculated dose is not 50 mg. 


(Option #2): The calculated dose is not 60 mg. 
(Option #4): The calculated dose is not 80 mg. 


TAKEAWAY/KEY POINTS: The following equation can be used to determine the dosage of the drug from 
plasma concentration and volume of distribution: Dosage = Va x Cp x mass 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 70 mg 


Question 8 
1D: 3741 
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Question 9 
1D: 3742 


Corect 


Which of the following statements is CORRECT? 


Select one: 
Generally, highly protein-bound drugs have an increased overall clearance % 
The apparent volume of distribution can not be larger than the physiologic volume of a patient ¥ 


Ata steady state, unbound drugs in ¥ 
the tissue and plasma are at 
equilibrium 


Rose Wang (ID:113212) this answer is correct. There is 
no net movement between the tissue and plasma at a 
steady state. 


All drugs have similar binding affinity to plasma albumin ® 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify pharmacokinetic characteristics. 
BACKGROUND: 


A steady state refers to a situation where the overall intake of medication is in equilibrium with its 
elimination. It is generally considered that a steady state is reached when a time of 4 to 5 times the half-life 
fora drug after regular dosing is started. 


Albumin is one of the many plasma proteins to have the ability to bind to medications. Some other proteins 
include lipoproteins, glycoproteins, and a, B, and y globulins. 

Albumin is the most common protein for medications to bind to. The extent of albumin binding affects the 
volume of distribution. Medications when highly bound, are less in free unbound concentration and are able 
to move into tissues to create a therapeutic effect. 

Medications vary in their albumin binding capacity as some are highly bound (e.g., doxycycline) and others 
are less bound to albumin, With a lower bound fraction, medications can possess a large volume of 
distribution, especially if the drug is lipophilic. Chloroquine, for example, has a volume of distribution of 
approximately 15000 litres. 


RATIONALE: 

Correct Answer: 

(Option #3): There is no net movement between the tissue and plasma at a steady state. 
Incorrect Answers: 


(Option #1): Highly protein-bound medications have a longer half-life due to their binding capacity. 
(Option #2): The volume of distribution may be larger than the total body capacity if the drug is highly 
lipophilic. 

(Option #4): Medications vary in their albumin-binding capacity. 


TAKEAWAY/KEY POINTS: 
Steady-state equilibrium occurs when the rate of elimination and the rate of absorption is equal. 
REFERENCES: 


[1] Sun H, Zhao H. Physiologic Drug Distribution and Protein Binding. In: Shargel L, Yu AC. eds, Applied 
Biopharmaceutics & Pharmacokinetics, 7e New York, NY: McGraw-Hill; 
http://accesspharmacy.mhmedical.com/content.aspx?bookid=15928:sectionid= 100671709. 

[2] Wetsteyn JC (1995). "The pharmacokinetics of three multiple-dose regimens of chloroquine: implications 
for malaria chemoprophylaxis". Br J Clin Pharmacol. 39(6): 696-9. doi:10.1111/j.1365-2125.1995.tb05731.x. 


The correct answer is: At a steady state, unbound drugs in the tissue and plasma are at equilibrium 


Which of the following statements is FALSE? 


Select one: 
The higher the volume of {v 
ditibani the Rose Wang (ID:113212) this answer is correct. Higher 
lipophilicity lipophilicity correlates to a higher volume of distribution. 


Higher lipophilicity correlates to a higher volume of distribution * 
A high unbound fraction correlates to increased clearance % 


Lower therapeutic concentrations are associated with a high albumin-bound fraction of medication ® 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify characteristics of protein binding. 
BACKGROUND: 


Albumin is the major plasma protein and is known to bind many different drugs. Other plasma proteins 
include lipoprotein. alvconrotein. and a. B. and v alobulins. When a drua in the bloodstream is bound to a 


Question 10 
1D: 3743 


Corect 


protein, the'steric hindrance prevents the drug from crossing the endothelial layer into the surrounding 
tissues. Free-floating or unbound medications can transfer into tissues and create therapeutic effects. 
Medications that have a high lipid solubility have a higher volume of distribution as they are distributed 
amongst the fat tissues. 


RATIONALE: 

Correct Answer: 

(Option #1): Higher lipophilicity correlates to a higher volume of distribution. 
Incorrect Answers: 


(Option #2): Higher volumes of distribution correlate to a medication that is lipid-soluble. 
(Option #3): The more unbound drug in plasma, the higher the clearance is compared to a highly protein- 
bound medication. 

(Option #4): The higher the unbound fraction, the more free drug molecules are in the plasma able to reach 
therapeutic sites in tissues. 


TAKEAWAY/KEY POINTS: 


Medications with a high unbound fraction have increased free-floating plasma concentrations. Medications 
with a high unbound fraction have a larger therapeutic effect. 


REFERENCE: 
[1] Scheife RT. Protein binding: what does it mean? DICP. 1989. 23:$27-531. 
The correct answer is: The higher the volume of distribution, the lower the lipophilicity 


What would be the effect of a CYP450 inducer on the peak therapeutic effect of an oral drug X, oral prodrug 
Y, and IV-administered drug X? 


Assume both the drug and prodrug interact primarily with CYP450. 


Select one: 


Decrease, no effect, increase ® 
Increase, decrease, no effect X 
No effect, decrease, increase X 


Decrease, Y 7 eR 

increase, Rose Wang (ID:113212) this answer is correct. A CYP430 inducer would decrease the 

no effect peak therapeutic effect of an oral drug by inactivating more of the drug, increase it for 
a prodrug by converting more into the active form, and not affect the IV administration 
due to the peak effect occurring immediately before metabolization. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the effects of a CYP450 inducer on various types of medications. 

BACKGROUND: 

A CYP450 inducer would cause an increase in the effects of CYP450 enzymes. These enzymes are essential to 

the metabolism of various medications. If an oral drug is administered, it would decrease its peak therapeutic 
effect due to the first-pass effect. Increased CYP450 activity increases the deactivation of the oral drug. For a 


prodrug, CYP450 enzymes would activate it as more of the prodrug is converted into its active form. IV 
medications are not affected due to the peak effect occurring immediately before metabolism. 


First-pass elimination is a phenomenon of drug metabolism whereby the concentration of a drug is greatly 
reduced before it reaches systemic circulation. First-pass elimination involves the following steps: 


1. Passes from the gut wall into the portal circulation 
2. Portal blood transports the drug to the liver 

3. The drug may then pass into the systemic circulation 

4, Drug metabolism may occur in the intestinal wall or blood 
5, Extensive metabolism may occur in the liver 

6. Live may excrete drugs into the bile 


7. Overall drug concentration reduced 


In humans, cytochrome P450 are membrane-associated protein and is found in the mitochondria or 
endoplasmic reticulum of cells in most body tissue. They play an important role in hormone synthesis and 
breakdown, cholesterol synthesis, vitamin D metabolism, drug metabolism, toxin metabolism, and bilirubin 
metabolism. Drug metabolism primarily occurs in the liver and cytochrome P450 enzymes can either 
inactivate the drug products or convert them into their active ingredient. CYP3A4 is the most abundant 
cytochrome p450 isozyme and metabolizes over 50% of administered medications. CYP2C9 is an isozyme 
that has a major role in the oxidation of xenobiotic and endogenous compounds. CYP2D6 is an isozyme that 
is found in the liver and central nervous system and is responsible for the metabolism and elimination of 
xenobiotics by adding or removing certain functional groups (hydroxylation, demethylation, and 
dealkylation). CYP2C19 is another isozyme that primarily metabolizes proton pump inhibitors and 
antiepileptics. 


RATIONALE: 


Copyrigh 24 PharmAchieve Corporation Ltd. and the 


trademarks of the Pharmacy Examining Board of Canada (PEB 


Correct Answer: 


(Option #4): A CYP450 inducer would decrease the peak therapeutic effect of an oral drug by inactivating 
more of the drug, increase it for a prodrug by converting more into the active form, and not affect the IV 
administration due to the peak effect occurring immediately before metabolism. 


Incorrect Answers: 


(Option #1): Consider the effect of CYP enzymes on a prodrug. Also, consider the effect of IV vs oral 
administration. 

(Option #2): An inducer increases the activity of CYP. 

(Option #3): Remember that the CYP enzymes modify drugs that it encounters and that this modification 
can have different effects on drugs and prodrugs in terms of therapeutic effect. Also, consider that IV drugs 
do not generally encounter CYPs. 


TAKEAWAY/KEY POINTS: 


A CYP450 inducer would decrease the peak therapeutic effect of an oral drug by inactivating more of the 
drug, increase it for a prodrug by converting more into the active form, and not affect the IV administration 
due to the peak effect occurring immediately before metabolism. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Decrease, increase, no effect 
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